Development of an ID-ELISA for the detection of Rice black-streaked dwarf virus in plants.
The Rice black-streaked dwarf virus (RBSDV) virion is composed of two layers of capsid proteins and 10 segments of double-stranded genomic RNA (S1-S10). Due to the fragility of the RBSDV outer capsid, it is very difficult to obtain intact virus particles for preparation of antiserum needed in virus detection. In this work, the major outer capsid protein (P10) encoded by S10 of RBSDV was expressed in Escherichia coli cells as a glutathione-S-transferase (GST) fusion protein. After purification of GST-P10 through affinity chromatography, P10 was released from the fusion protein by thrombin digestion and the purified P10 protein was used to immunize rabbits. The resulting polyclonal antiserum specifically recognized RBSDV from infected plant tissue and a planthopper vector in Western blotting assays. To facilitate screening of large numbers of samples, an indirect enzyme-linked immunosorbent assay (ID-ELISA) protocol capable of detecting RBSDV in very dilute wheat leaf extracts was developed. Based on the results, we conclude that efficient and economic detection of RBSDV can be performed routinely using polyclonal antiserum against P10 expressed in prokaryotic cells.